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Plate 1. 



THE BOARD ROOM 

AT THE 

FOREST RESEARCH INSTITUTE 

The walisjare panelled with figured latJrel (TERMINALIA TOMENTOSA) 
sawn veneers on laminated cores.’ -*1 *, 

Jhe.l;iiiM«Ms of Andaman-padauk {PTER.OCARPUS DALBERGIOlDES). 

''^he chairs are of Burma padauk (f?TEROCARPUS MACROCARPi^S). 

The parquet flooring is of kyana'(CARAPA'M^UCCENSIS}. - 
' I Defined and executed In the Wood' Workshops' of the Fo/est Research Institute. 






FOREST RESEARCH AND INDIAN 
, INDUSTRY, 


THK ITOEESTEESEARCH INSTITUTE at, Deira Dun has 
boon carrying on rcscarcii for somo thirty years into the processes 
of growing trees and of making profit able iise of timber and other 
produce of forests. The applied research of a business wtuch is 
coucorned with problems arising fromilie product ion of raw ‘ mate* 
rial, aswcllasfi’omifcsniamifaoturo and utiikotion in mdustrj’, 
must necessarily involve many branches of scienco. Exports 
are employed nfe Dobra J^un to conduct rescarcli in Silviculture, 
Botany, Mycology, Forest Frotoction, Entomology, Biochemistry, 
Forest ISoonomy, "Wood Tcclmologj', Timber Seasoning, Preserva- 
tion and Testing, Weod-w'orhing and Minor Forest Products in- 
cluding Paper Pulp. 

Tho work of each expert is devoted to a particular fiokl of pro- 
duction or utilization, but is noYorthclcss closely related to tho 
work of other experts, Tliis interrohitiouslnp should bo readily 
appreciated by roforoneo to the diagram on pago 3 overleaf. 

Tho Institute was founded primarily for the benefit of tho 
Indian Forest Doparlmont for which it has iwoduccd abundant 
results of acknowledged ccononiio value , Those results are record- 
ed clKowhoro. 

Tho present account deals with another asjioct of the activi- 
ties of the Institute, — tho extent to which it is of use to other 
government departments feuoh as tho Railways and Anny, to 
Indian, Sj-ates and to industrialists concerned with the utilization 
of timber and forbst produce. 
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THE SCOPE OF BESEABCH IH FOBESTEY. 

A glance at the diagram liolow gives yon a l)irdseyo view of 
tlio interrolalionsliip of the variona sections of research from 
tho cultivation of the tree to the ntilizotion of timber and other 
products of forestry. This is tho viow-point from 'W’lnch our survey 
of the more important results of research in caoh section is 
ned ) o-ud for case of roforonco to partioular subj^^ts there is list 
contents at tho beginning. 
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' 1. RESEARCH ON THE GROWING TREE. 


The practical results^ of ^siivicultttrnl research arc primarily of 
value toProvin^i^al aficliSial/o Forest Boparfcmonts^^but many of 
them are n^fhl to private forest oHniors and^^^V'isinoss concorns 
which .extract timber ffonfgpvbrmnOnt forests.^ < 

t* V 

^tKTnNA^^ote.■A;TP Bxpjc.orrATjpNO^b'pJtfi^Td. 

Imnr.firK? n/'AlmTirtr {ft hlmnsfe /intlW'lv Undortal 






4 Forest Research and Indian Industry. 

obtained from trees of different dimensionB. The Forest Besearch 
Institute has collected the information he req^uires by careful 
measurement of a large number of trees of all important species 
and by compilation of average figures in the form of volume 
tables. 

To determine the most profitable size and age at •which to fell 
Data on yield and the Afferent hinds of trees and forest crops 
Toinme. owner must hno'w their particular rates 

of growth and yield. This Imowledge is obtained by Silviculturists 
from periodic measurements on about 1,800 sample plots of forests 
in various parts of India. The most profitable method of cutting 
bamboos for paper pulp and general consumption is another silvi- 
cultural problem on ■which much work is in progress in the in- 
terests of the industries concerned. 

Plantations. 


Silvicultural research is constantly at work on important 
_ _ ^ ^ problems connected with the regeneration 

Rodnetion ol costs. tending of forests, and the reduction of 

the costs of these operations. Plate 2 shows the results of research 
on regeneration by artificial methods as applied to a teak planta- 
tion. Planting out teak stumps six weelcs before the break of the 
rains in certain localities caused so marked a gain in the growth 
and survival per cent in the first year that weeing and connected 
expenses were reduced by Bs. 6 to Bs. 12 per acre. 


Extensive research has determined which are the most suitable 
species for planta-feions ■with different ob- 
Snitalble trees lor ‘jectivos in different soils and climates, and 
plantations. ^jjjg gjqjgrience has helped silviculturists 

to meet the frequent enquiries from priva^te landowners, munici- 
palities and cantonments, frivestigations similar to those that 
have improved wheat-and sugarcane for agriculture are undertaken 
by the Silviculturist to isolate strains that are particularly pro- 
ductive of such commodities as pine resins, solid bamboos and 
myrobolans, as well as strains of superior value for timber 
production. 

The supply of authentic seeds of trees and other plants of eco- ^ 
nomic importance for cultivation or for 
Seed supply. formation of plantations is a constantly 

recurring demand that is met by the Forest Botanist. 

''I -f* 0 ^ *' 

Son. Erosion AND GEAZiNa.’'',' ' 

. . j - •'<0 * \ ^ " 

‘ Soil conservati/jn, the reclamation of eroded lan^, vno pioveu- 

ti©n of landslips and matter , of importance 

, -Help, for -other to^Jtlie ii^abitants 'of..i&'stricts adjoin-, 
doparttaents. - come ■Within . the sCppe tof 

sii'vioulturists^ and "their help has, freqnentIy.‘Jb§,<^/ obtained .by 
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•‘ SILVICULTURE '' , 

ABOVE ! A «>fc plB«#(ten rj|«(J by eirly ttump plintlne, thowln; thr {rowih-pJrtilnftt In Sf tneritfiu Thft 
lisittit growth ii treBter eh»B that utual^ obuinrd In ono yew from pofmal monnwn pUntlngr 
BELOW : Portion of n sllvleuttur^l nurtcry at the forett Reteirch Imtltute uied for raltlng ttocL.for plantlnt 
^ I. expenmentt and for determining th« belt nvn^ory technlqbaijia adopt for different epttlet ef,,tr<Tt< 











Foresi Hencareh nn^ huliav hidusirtj. 

Rovonuo Departments and others concerned Trfth the needs of the 
oultivalor. They are similarly called on hy the Revenue, Agri- 
oulturaland Animal Husbandry Departments to investigate the 
improvement of forest grazing and fodder supplies, 

OoonniNATiON op SniVTOiTi,rnmAL Resbaroit. 

Centralised direction is required for most of the heavy statisti- 
eal work involved in those invosfagations, for the initiation and 
(soordination of rcsearoh on problems affecting several provinces, 
for the development of special research methods, and for the 
scrutiny of the forestry and associated litornturo of all couj\tvies 
i,o obtain information of value to India. This coordination of 
silvicultural research is undortalcen by the Silvicnltniist at the 
Forest Research Institute ; its practical value is demonstrated 

by jKJiiodioal silvicultural conferences, the 
ConioMncM. most recent of which was attended by 42 
gazetted olHcors including representatives of States and Irrigation 
Oepartraonts, 

REMEDDSS FOR PESTS AND DISEASES.. 

Tnscot posts increase the difficulties and costs of forming planta- 
tions, or reduce ihe yield by defoliating and boring the living tMc, 
or threaten the very existence of ft forest, btif. they ea7i be checked 
by using the proper control measures at the right time. Hie 
Forest Entomologist studios the life-histories of posts in insectarieB 
{see Platos 6 and 0) or on the spot, and investigates tlie possibili- 
ties of control by direct artificial measures or by natural processes 
— ^tho latter involving modifications of oultiwal practice or the use 
of parasites and other natural enemies of the pest. 

Tlie control sebemo for the sal borer is probably the most offoc- 

organised of any devised for 
forest protcotion. Since the scare caused 
by the big epidemics in central and north India ten years ago, 
when over sixty lakhs of trees were killed , the forest departmonf s 
of the States and the Provinces have adopted the standard measures 
and can testify from experience that potential losses of several 
million rupees have been prevented at lelativdy insignificant cost. 
Those are reliable estimates— not guessos, 

TIio Indian States rely largely on the Dehra Dun Insttiuto for 
help -ivith their insect pest troubles, and have benefitted from all 
the rosearob that has been done on pests common to British fodia 
ana their own territories. Advice has also been given to 'agrioul- 
tiwol dopai'tmonto, fruitgrowers and lAndo^vnors jin connection nitU 

posts of fiYcnuo trees and erohards. 

* * ^ 

^ Tlio dissominatiQU of cuohiucal ijisects for the desfrttciion 'oT 
prickly pear has cicared largo tracts, of country of' thi.s noxious 
Tliis phenomcn^fil succc’.^* bps nronsod Inleivst in .the prs 
'sibiUdes of d<*aling ^i'lth other Vends by similar methods. 
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Forest Research and Indian Industry. 

Eiitomoxogioal research s-t Dehra Dim discovered a remedy 
for interruptions on the liigh tension lines of a provincial hydro- 
electric scheme -vrhich -were caused by sAvarming flies. 

An outstanding example of productive teamAVork is the survey 
of the insect fauna of sandal and the search 
Spike disease of sandal. gf spike disease Ayhich were 

undertaken in conjunction Avith the Coorg, Madi*as and Mysore 
governments and the Indian Institute of Science. Spike disease 
has killed off sandal trees valued at over two crores of rupees and 
the mode of infection has remained a mystery for thirty yea,rs. 
It is now ImoAvn that the disease, which is due to a Adrus, is carried 
by a sapsucking insect. 

The Mycologist has studied many root and stem diseases, rusts 
and leaf-shedding fungi that affect ti’ees 
Fungal diseases. and has prescribed measures for their con- 
trol. 

CORRECT IDENTIFICATION OF PLANTS, INSECT pESTS 

AND DISEASES. 


Industry is entirely dependent on scientific authority for the 
accurate naming of plants, trees, insect pests and diseases, and 
various forest products. 


The identification of forest trees and plants is done by the 
Forest Botanist avIio maintains for this purpose a Herbarium, con- 
taining about a quarter of a million plant specimens. He has also 
built up a collection of fruits and seeds, an Arboretum and Botanical 
w- •— Garden in which trees, slmibs and climbers 

are grown for research purposes. The 
systematic botany organised at Debra Dun has been of great 
value in the preparation of local floras and its records have been 
used by ntunerous field botanists. Reseai*ch on the varieties and 
distribution of plants of commercial utility (see Plate 3) and on the 
stabilisation of their soientifio nomenclature lias formed the basis 
of economic investigations by other experts in the Institute. 

The identification of diseases of trees aud timber caused by 
fungi, which is the Avork of the Mycologist, 
Naming o£ fnngal has been essential for the progress of research 
diseases. entomology and Avood preservation. 

The identification of forest insects and of pests of trees and 
' . - Wood is the ,work of the Systematic Ento- 

Naming.jo£ insects. mologist,\' jjis taioiiomic studies of the 
larval stages of wood borers havd^rombved many of the difficulties 
connected "Mth the discrimination pests arid harmless insects. 
The Entomological Collection has steady grown and noAv contains 
• over 15,000 species Of insects ^'■Frequefit use is made by Agriculi* 
tural ^fepartments, UnivOfsities' and' Schools 'of* the special 



Plato 3. 
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BOTANICAL VARIETIES 

OF A COMMON TREE 

BABUL 

Babul or [Acacia^ arabica 
occurs In north west and 
central India in two varieties, 
TELIA and KAURIA, distin- 
guished by the size and shape 
of the thorns on the branches 
and the pods. TELIA 
produces larger, straightcr 
and more durable timber 
than KAURIA. 


ABOVE LEFT : The TELIA 
variety with short thorns 
and long pods deeply con- 
stricted between the seeds. 

BELOW RIGHT: The 
KAURIA variety has '^long 
thorns and shortef > ^ less 
constricted pods. , 




forest Hcseareli und Indian industry. ’i 


information it provides. Activity in systematic entomology at 
Dolirn Dun lina scoured tlic gi-atuituous services of n largo 
auxiliary force of specialists in various coxintries — n pi’aotical 
result of measurable value which has saved government the 
.‘lalaries of spooialiets who would otheruise have had to he 
employed in India. 

Z RESEARCH ON TIMBER AND WOOD USING 

INDUSTRIES. 


COREECT IDENTIFICATION OF 'J'JMBEES. 

(Jhcai) limbers of poor quality are often put on the markel 
under the names of hotter class timbers of proved reputation. 'J’luv 
sujier/ieial uppearanco of a timber* its colour, grain and other 
external characteristics, are often deceptive, but by microscopic 
examination the Wood Technologist can accurately identify a piece 
of wood. Plate 4 shows the anatomical structure of teak grown 
under difforont conditions. Valuable help has been given to gov- 
ernment departments such as Eaiiwnya, Arm}', Air Force, liriga- 
tion, Industries, Commercial Intelligence, to Port- 'JVusts, Cor- 
})orat>ions and many business concerns, and t.his help has prevented 
costly misbikes arising from wong Identifications ns the following 
examples demonstrate. 

Eesui/ts op Kbaii Valve . 


'J’ho Chief Engineer, E. B. Iteilway, sent 123 Hhv'per cjuls 

„ ,, . with the roraark that these sal and pyinkadn 

Bn.lOT7 .fcwm. 

only Kix years. On examination only 14 out of the 123 were found 
to he sal or pyinkado which arc durable’ woods. The were 
uon-dnrabI«' cheap timbem. 

Tl)e 15. T.Eailway bought 0,000 logs for eoach-lnnldiiig bid did 
not kiunv whotboi* the logs were of the H]iceies specified. D'ho 
help of the *\Vood I’oolmologist was sought and it was foiuul 
« . , ... that over 16 per cent, of the logs had been 

each b«i diiiR timber, under false names. The logs wTre 

then identified and olaesified by the Wood 'J’echiioiogist in (cder 
that they might be utilised for purposes for wJnel) they wre 
suitable. 

Btdlj railways now roaliee Vho importance 'of (getting "the 
erect Kpocios when* i)urohttsb|g^m1)or, and rofcrences are now 


isorreet 
frequently n^dn to the Fo 



.V 


b&roh Inatitute aslung for help 


ill similar situations. 

Several pieces of tjntmhi ;Sv(^d ww<» Bonf* for examination by 

-01 V!f% -Aircraft Xuspeetor, Karachi. 
These .were'*' badly attacked with.* fungus 
'Wrtn IcqiibequOnli deterioration ol'jjf^ngth. This was coT^tSd.io' 
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the Inspector and he was supplied with micro-slides to enable him 
to detect rntnilar defects in the future when purchasing timber or 
ftYfl.Tnining aeroplanes for air-worthiness. 

A civil engineering firm in Bombay sought e35)ert opinion on some 
timber columns and beams which had deteriorated within an un- 
usually short time. The firm wanted a report with a view to finding 
out the party which had been responsible for the loss incurred. A 
detailed report was sent pointing out the defects to be looked for 
when purchasing timber in future. The help given was much 
appreciated by the firm in quesrion. 

The Superintendent, Indian Ordnance Factory, Ishapore, 
sent several pieces of walnut which had failed 

Bifie stock timter. T»iflp- wnTlr. The cause of failure was 

found to be not anatomical but due to fungal attach. This cleared 
TTiflian walnut from being condemned as anatomically unfit for 
rifle work. 


Parts of a broken aeroplane which had crashed at Risalpur 
were submitted for examination by theBioyel 
Air Force helped. Air Force, for finding out the cause of the 
calamity. The timber was found to be poor quality Douglas fir 
and not Sitka spruce as specified by the Royal Air Force. Douglas 
fir is inferior to Sitka spruce but in general appearance they are 
alike. Photomicrographs of the two woods were supplied to the 
Royal Air Force. These will enable the officers concerned to recog- 
nise the two timbers with a pocket lens, thereby reducing the risk 
of further accidents due to the wrong timber bemg used in aircraft 
manufacture. 


There are in the market many varieties of Indian laurel wood, 
which is a popular furniture wood in Europe, 
Figured laurel. and the price obtained for good " figmed ” 
lanrel is veiy high. An investigation^ is 
being carried out to find the cause of fine " figuring ” in ^^’J^el wi^ 
a view to growing trees specially to produce “ figured wood. 
If tlife end is aobieved there should be a considerable market 
for “ figured ” laurel at good prices throughout the world, m it 
compares very favourably with the finest figured walnut which 
is used so eictensively for furniture and which commands a most 
attractive price. 



not up to standard. .. An-ana'J _ 

and very dow grown 'HAalciRiSTilfely to ^ 

'(Compare Pla'te 4). Thm'wilS^p^te' the' Burma- 





Plate 4. 


I 






!.'t, .11“ I’ 
[.] li.f wr n'A ?>' 

iirt 

t\: 1 ft K'.' UCjira 
rwW'i'fW ‘ 


[le 


iP 

m 


I 


STRUCTURE 


(k 


TEAK 


WOOD 


Photohilcrographs of transverse of teak showing In sections 3 and 4, 
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of plant and in the initial stages of erection and operation. De- 
monstrations in methods of stacking for air seasoning and in the 
technical operation of all kinds of kilns are willingly given to any 
one interested. 

Some Peaotioaii Besults of Seasoning Beseaeoe. 

The Gun Carriage Factory at Jubbolpoi^e, on the recommenda- 
laon of the Forest Research Insti- 

ir®, scasonhig 

kilns in 1927. Eiln-drying proved so satis- 
factory that the erection of another battery of 10 IrilnR was taken 
in hand during 1930. Besides the reduction in degrade of timber, 
and saving in interest on capital locked up in timber during 4 to 
6 years of air-seasoning, the factory experienced one outstanding 
advantage, namely that the manufactme .of gun carriage wheels, 
which had to be entirely stopped dmiug the rains for about half the 
year, can now be carried on continuously. 

The Ishapore Rifle Factory purchases os much os £90,000 worth 
. , „ . . of walnut a year. In the past, the loss duo 

Rifle Factoiw** *° ** *0 degrade after 4 years’ air-seasoning has 

been about 10 per cent. The degrade on 
walnut Idln-diied at the Forest Research Institute "was practically 
nil. A battery of 4 seasoning kilns was erected at Ishapore on the 
advice of the Forest Research Institute. If the Ishapore Rifle 
Factory keeps up the same standard it should be saving approxi- 
mately £9,000 a year. 

The figuiUB for sleepers rejected by Railway Passing Ofiicors 
. at various depots of the Punjab have been 

sleepers!*™^ laJway yefy fgr some years iiast, the average 
rejections amounting to not less than 60 
per cent, of the number of sleepers offeiud. As a result of various 
experiments on the seasoning of softwood sleepers carried out by 
the Forest Research Institute dining the last nine j'cars, proper 
methods of stacking sleepers of various species have been suggested 
(sec Plate 5). A coating ol coal tar applied to the ends of sleepers 
before staeWng has also been foimd to reduce end-splitting consi- 
derably. The periods necessary for proper air-seasoning of sleepers 
have been worked out. 

A timber di'ying-kUn according to -a design supplied by the 
, Forest Research Institute was recently 
wooas™*’^°”* - erected by the ' Gramophone Ccr.> 

at Dum Dum, Calcutta, for killPSeasoning. 
. indigenous woods for the marufaoture of gramophone and wireless. 

« • i m n ^ -.m i . » m m "I . P T- . .V* 
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timbers, 

source of supply before. 
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ABOVE : '. A well built stack of timber for alr*seasonlng. The vertical alignment 

of crossers prevents warping and twisting, 

< « 

BELOW ; Railway sleepers stacked* for alr-scaspnlng by the I and 9 method 
to ensure rapid drying,. ..pther methods are used for refractory 
timbers Ift-very dry climates. 
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There is a considerable demand for hollook and hoUong floor 
boards in Great Britain, provided the 
Klln-drica Soorinn. material is shipped in a properly dried 

oondition. The Assam Kailway and Trading Co. have put np a 
lain at Margherita according to a design supplied by the Institute, 
and now find they have a good export market for these kiln- 
seasoned floor boards. 

A battery of two Idlns installed by Mansfield and Sons at 
Calcutta was designed at the Forest Ke- 
^ Calcutta & Rearch Institute. It was built primarily 
to Idln-dry indigenous hardwoods for Gov- 
ernment House at Darjeeling, and will subsequently be used as a 
commoroial installation for Mln-diying formerlj’ little used Indian 
woods for the market in Calcutta and elsewhere. 

On the advice of the Institute a battery of two Jdhis has recently 
been erootod by Curzon and Go., at Madras, for Idln-dr^dug timber 
for their own furniture manufaetme, and for selling to other 
furniture manufacturers. This will stimulate interest in Indian 
furniture, woods to the advantage of the Fore.st Dcpnrtmenfr, Suoli 
limbers have been sadly neglected in the past owing to the difficulties 
of seasoning, but a remedy has been devised by the Seasoning 
Section at the Forest Research Instilutie. Ulie. remarks of this 
firm reflect the growing realisation in tlie trade of the value of proper 
seasoning : — 

, Tho in^taUaiioii of ihiii flonwoning kiln ondblo^ ttjo uttlizntion of BpeofpH of 
(.imbora which will othorwiro bo anfifc for fobrlcntiou. Jinny nporlpB will now bo 
brought into popnlor ueo on aooount of kiln-Bonooning.” 


WOOD PBBSEKVATJOH. 


Commercial wood preservation is a powerful industry in all 
civilised oountries and its encouragement in India has been and 
can still bematorially assisted by tho research work done at Dobra 
Dun, Tlie Wood Preservaiion Section is destined to play an im- 
portant part in the o.vtonsive and scientific use of treated timber 
for engineering ,structurp.s in j)lac(* of steel and concrete, wliioh 
Jjave recently made scriouH inroads into the structural field formerly 
occupied by unti'catod wood. Bxtcnsive timber utilisation in 
a tropical country', where white ants and fimgi abound, sboTild be 
synonymous witii elieap and efficient preservation. 

t 4 

Hew to Kahavjvys. 


, its 'a residt of the now specifioation evolved for the preservative 
'■ ^ . .treatihent' of coniferous sleepers (based 

' OH a iibw juineiulc of fluid hnjjrognation 

dhtp^mrousbedlcji) the.BftUwa.v Departiuent 
iK.nyw. saving about 3 Vupyes' a year''oycr their previous 

^.srdohditoiife- ou ‘st<ien 0 r treatmeiff. 'A pointed.^i^ference to this 
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work, inoluding the saving, was made by Sir Girja Shanker Bajpai 
in the Legislative Assembly during the budget session of March 1931. 

As a direct outcome of the same research the Railway Board 
revised the former specification for ohir and blue pine sleepers 
omitting all restrictions imposed - previously on the content and 
distribution of sapwood in such sleepers. According to the Chief 
Conservator of Forests, United Provinces, this deletion of provioug 
restrictions has not only made available 60 per cent, more sleepers 
from the same volume of trees as cut before, but has placed the 
ohir sleeper in a position to compete with the low-priced metal 
.sleeper and to hold its ground in the sleeper market. 

A VaiiTjable Uisooveby. 

A now preservative which appears to be superior to other 
_ „ , known antiseptics for the preservation of 

Invention o on. Tj^rQod has been evolved by the Officer-in- 

charge of the Wood Preservation Section. The claims put forward 
for this preservative were investigated by a special committee 
appointed by the Railway Board. A very favourable report on 
it was published. The Committee recommended the immediate 
treatment of 1,60,000 sleepers with this new' medium, the perma- 
nence and wood-preserving efficiency of which was accepted in Mo. 
This preservative, which is knowm as Asen, should bo of gimt value 
to the Forest Department and others, as it will onable them to 
exploit hitherto perishable woods for many purposes. Such woods 
oan now he made to have the same durability as teak and sal. 


Governsiekts Adopt the New Preservative. 

The services of the Wood Preservation expert woresoourod by 

Ttcatins plants in Governments of Madras and Mysore 
Maaros, Mysore and State to advise the various Heads of De- 
Travancoro. partmonts of the two Governments on 

matters relating to a more extensive use of indigenous timbers. 
As a result of this deputation the Government of Madras has put 
up two pressure treating plants which have resuHed in an increased 
use of previously little used woods. Both Governments are now 
using on a largo scale the new preservative for treating electrical 
poles, sleepers, building timbers, etc. 


Indiar State ISxpEvrrs to Save Lae^s of Rupees. 

Tho Government of Travnnoorc^ also ‘asked for the services of 
this expert to prepare a comprehensive scheme ‘for tho economic 
and scientific utilisation of tlie State’s timber resources. Most> 
of the recommendations were accepted andja^ large wood-preservation, 
plant was recently orocted- ‘The State istceating locally produced • 





i » 
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of tlio uso of treated wood poles, the State expects to save a sum oi 
six to seven lail^ o£ rupees within the next five years. 

The expert on wood preservation also made a comprehensive 
scheme for the utilisation of the timber 
Treated teleplioiio poles resources of Bhopal. A direct result of 
in Bhopal. <jop^tation will be seen in the near 

future in tho erection of a high voltage transmission line, besides 
a 300 miles’ telephone line, carried over treated wood poles, in 
place of the usual imported motal poles. 

On account of the excellent results that have been obtained with 
tho new preservative in tho varioits major 
Help to the harljour jiarhours of India, the Cochin harbour 
ftamotmes. authorities have decided to put up an Ascu 

pressure plant, while tho Port Trusts of Madras. Bombay and Viza- 
gapatam arc now considering the installation of propsuro plants for 
presorvuig all their timber roquiroments against marine organisms. 


HYnno-EMcrmio Schemes. 


Hie Hydro -oloctrio Department of tho Government of the 
United Provinces has recently put up a 
Bflitc/l Proemcos. loneion line of 400 miles of Ascu- 

troatod wood poles. They are now taking steps to got wood poles 
for the installation of another 400 miles’ of high tension lino. Over 
12,000 poles have been or are being purchased for this })urpose from 
the forests of the United Provinces. In addition to a saving of 
about two lakhs of rupees for the Hydro-olcotric Dopartmont, a 
now and lucratdvo field for wood poles from Indian forests has 
been definitely created and promoted as a direct result of tho in- 
vention of Asou. 


Tho HydrO'oloctric Departments of tho Govenunents of tho 
Punjab and tho North-Western IVontier 
Pnnjab anflH.-W.F.P. pjovinco i,avo al.po been given considerable 
advice on tho subject of wood poles for electric trausmis.‘'ion. Both 
Governmonts have accepted Asou for prcsnrving wood poles in 
their high tearion linos. 

Tho Lahore Nloclric Supply Co., which manages about a dozen 
olectrie supply corporations, have also decided to use treated wood 
poles in place of metal poles, and their aimunl requirements are 
estimated to bo about 3,000 poles. ' 

Tho Simla and 3Hun-eo 'Electric Shpply Corporations last year 
used several hundred Ascu tre,atod softwood poles and ero-ss-arms, 


, in place of the usual metal poles. 


, Eight Plants This Year. 
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shortly putting up 8 Asou treating plants (besides the turo they 
have already) for the supply of treated indigenous woods for various 
public utilities in the country. 

It is scarcely necessary to emphasise that the invention of Aseu 
has now made it possible for indigenous timbers to compete with 
steel, iron and concrete for structural purposes, so that a new’ 
industry of considerable importance is coming into being. This 
will not only increase the revenues of the Forest Department from 
sources which gave ai poor income before, but will lead to the em- 
ployment, directly and indirectly, of thousands of educated men, 
’ artisans and manual worhers, and will reduce imports of foreign 
materials. 


New Timbeb Pbopaoanda Buheatt 

As a direct result of the work that has been done in the Foxest 
Research Ihstituta during the last few years a Timber Development 
Sectionhas been opened which will systematically promote the use 
of timber for structural purposes in this coxmtry. Thi-? new 
Section will undoubtedly be of considerable benefit to the Forest 
Department, other Government Departments an-d the timber 
trade generally, and will help to keep the timber resources of India, 
one of the most valuable assets of the country, before the eyes 
of architects, structural designers and engineers generally. 

WORMINESS, BORERS AND DRYROT OF TIMBER . 

Efficient protection against borers and white ants can usually 
be assured for manufactured timl^r by treating it with preserva- 
tives. For conditions where these are unsuitable, special remedies 
based on studies of the habits of the insects have been devised by 
the Forest Entomologist. (Plate 6 illustrates cages used for 
studying wood borers in the insectary). 

In sawmills and factories damage due to pests is aggravated 
by incorrect methods of management, e.g., 
seasoning of the raw material and the finished 
^ * productjgradingof quality, conditions under 

which stocks are held and sold, disposal of wmsto, etc. Advice on 
their particular probleins has been given to many companies in 
the furniture and lumber trade, the packing-box, match and ply- 
wood industries, either by personal visits of the entomological 
staff or by special experiments at Dehra Dun. The remedies de- 
vised are cheap and effective, and have enabled manufacturers to 
guarantee the issue of clean borer-free material and have reduced ■ 
their losses from rejections. 

Investigation of the distribution of dry wood borers in sea-ports 

Insect damage in ^ dumage 6f,ships’ holds has done ^ 
exported fimter. ' ^ much to improve 'the reputation of Indian , 

'timbers ui'i^reign markets and to reniovo 
misconceptioiiB as to their liabHi^.-to’* ikimage by indigenou^ihiijd 
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cosmopolitan posts. Tlio independent position of the Forest 
Research Institute enabled it to settle controversial matters in* 
volving the millers, shippers and importers, and to ensure that at 
each stage in the handling of timber for foreign markets it is pro- 
tected against insect attacks. 

Pest Control eob the Army and RAnAVAYS. 

Other successful entomological investigations have provided 
>rn«5o speoifioations for the Army Stores and 

Clothing Department ; and buying and stor- 
age specifications for bamboo lance staves and telephone and 
tent polos for the Ordnance Department. The measures for the 
protection of bamboos were designed to reduce the purchase price 
at which contractors can supply staves, and to eliminate the rejec- 
tions of staves and poles in service and in store. 

Railway workshops and military arsenals have also benefitted 
from improvomonts in methods of purchasing and storing their 
timber supplies, which have reduced their troubles from wood 
borers. 

Advice on rots duo to fungi in railway sleepers, scantlings and 
wood in buildings has been given by the Mycologist. 

Remedies bob Whitb Ants. 

White ants or termites are a source of trouble to nursery gar- 
deners, fruit growers and to every owner of a building, and seriously 
affect the constructions of the Public Works, Military Worlts and 
Railway Departments. A pamphlet has been published dealing 
with tlie control of these pests under all ordinary conditions and the 
Entomologist has given advice in individual cases whenever it has 
boon roq[uostod. But it must bo admitted that the Forest Research 
Institute has not been as successful as it could ho in impressing on 

the general public the fact that the white- 
ant-i)roof buildings can bo erected in India, 
and that it is unnecessary to submit year 
after year to the damage caused by white ants which have invaded 
an improperly constructed building. There is valuable informa- 
tion at Dslira Dun whioh should bo utilised by architects and engi- 
neers, both departmental and commercial, and should bo incor- 
porated in inadequate municipal by-laws and building codes. 

Marine borers have also been studied by the Research Institute 
’ ^iTid measures have been devised to prevent 
damage- to logs while floating m ostuanne 


iVators. 


l3TRi4dii? T^raJbjsrnTSrDfAN 

< ' AC \ . r * 

300' and '400 sjjGgios,of|.ndian trees produce good woods 
Jraotion nf thesd:^^-w})Rsknown and. exloii'sWely used. 
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Many species that produce excellent timbers are used ior fuel in 
ignorance of their qualities, and there are others that are entirely 
neglected although possessing special properties suitable for a variety 
of purposes. 

The chief aims of the Timber Testing Section are (1) to detennine 
the mechanical and physical properties of Indian "woods and thereby 
to find suitable outlets for those of which the supply is in excess 
of the demand, (2) to find Indian substitutes for imported timbers 
used for a variety of special articles, and (3) to advise enquirers 
as to the suitability of timbers for all purposes where strength is an 
important factor. 


160 Woods Tested AnuEADy. 

The Section can now give advice on about 160 Indian species 
and is working actively on many more. It is equipped with 
mechanically operated timber-tesitog machines capable of providing 
data according to modem standards. Plate 7 show tiic Timber 
Testing Laboratory. Several booklets on strength data and work- 
ing stresses have been published to enable engineers to use available 
timber without any doubt as to its performance. 

In conjunction vath the Wood Technologist, who studies the 
...... finer structure of wood, scientific strength 

testing has led to the dfecovery among 
Indian timbers of several good substitutes 
for imported woods used in many industries. Tool handles, picker- 
arms, bobbins, shuttles,* sports goods, plywood, etc., which are 
at present either imported or made from imported timber can 
be manufactured equally successfully from indigenous species. 


Reseaeoh Cebates Huge Demand. 

For example, tests were made to find out what Indian woods 
Tool hantUes oJ yon "w^s^e suitable for making "tool handles for 
wood, Indian Railways. The woods recommended 

by the Forest Research Institute were accepted by the Railway 
Department and are now included in their tender specifications. 
consequence the Burma Forest Department has built up a big 
trade in handles made of yon wood, a species which was not in any 
demand formerly. Last year the demand for yoii tool handles was 
so great that the Burma worlmhops were unable to make all that 
were requ Lred, and steps have been ti^en to o'rganisethe man'of acture 
of "tool handles from yon wood in,Galcutta. Tins is an instance,- of* 
a ne'w ind^lry"{that,has,aotiially*-^r^^np^s; - 

resoai'ch at "Dehm'^ifr .* J * ' ’*• - 




. w u |JitiMV{is-uu^r or grccn irimucr^ana ajnQanusi a pow 

-Posf'boreMT sfasortefi timber. Tfm'^b^kER»und'to^l)c*’tItle Is plnlfoled wood, ‘.natural size. 
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enormous amount of computation work was done in order to compile 
suitable rules. The gra^ng rules will standardise teak in Indian 
markets, and buyers will be able to select at a distance the right 
class of toak timber for every need, with the additional security 
that they will receive exactly what they order. The grading mlefi 
\vill also help Indian and Burma teak to compete on better terms 
with teak from Siam and Java. The Conservator of IToresta of 
the Utilization CSrole, Burma; considers that tliis study of teak 
grading is likely to have far reaclungand wide consequences for the 
future benefit of the timber industrj’^ of that province. 


GLTns Tests eok ArROBAFT ENOiNBEits. 

All glue joints submitted by civil au-craft ground cngincors for 
their liconce examination are now tested at the Borcst Research 
Institute. The quality of the work submitted by these groimd 
engineers has shown a very substantial improvement since the 
Timber Testing LaboJ^atory undertook these glue tests for the 
Inspector of Qvil Aircraft. This has had tho effect of making 
the repair work of aircraft more dependable and fijing safer. 
Strength tests are also done for the Civil Aviation Uirectorale on 
aeroplane parts brokeh in accidents in order to detonnino the 
quality of the wood used or the cause of failure. This work is 
much appreciated by the Civil Aviation aulhoriUes. 


Indiak Woods pob Stobts Goods. 

Tests on mulberry wood from Punjab irrigated plantations 
showed that this speoios was better than irai)orted ash for sports 
goods and especially for hookey sticks. The demand for Indian 
mulberry has developed so much lately that the Chamber of Com- 
merce had recently to request the Punjab Government lo increase 
tho extent of mulberry plantations. 

Recently the timber section of the iftliUtiiry Works Handbook 

Help lor mffltOTworta. wos ro-written by tho Winter Too tog 

expert at Dehra Dun. This has enabled 
tho kJilKary Department to supply borreci and up-to-date informa- 
tion to their Engineering and Military Works uniic on llndian woods, 
their comparative strengtlis, and the best woods lo uso for a given 
purpose. 

*lt will bo seen, therefore, that tho Timber Testing Section is 
in a position to offer considerable help to.l;hoso interested in nse.** 
and markets for the less Imown -Indian woods. Thdse who desire 
advice on more speolaiisod induslaries, such as the maifufaclmro of 
plywood or -matches, 'wiU^,find -nther exports *at * the Research 
/bsb^Hut'o'ablo j;o Btfpply ilio' ftill^t practical information. 

last.fcAV ’d'ecatti^’^ Iptpi^od been 

^0^t^'^pughoutthD4ivorl.d ;asl62c^mely imporlanht^ifimerciah 
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products and they are now taking a place in the timber markets 
of the world which bids fair to rivaj that of any other timber 
product. The world consumption of plywood is approximately 
lj500,000 tons annually, of which India imports and consumes over 
36,000 tons. There are two plywood mills in India (both assisted 
by the advice of the Institute) but they contribute only a veiy 
small portion of the tea-boxes required to meet India’s demand for 
packing-boxes, which are imported to the tune of over 8,000,000 
a year. 

It was entirely with the object of utilizing India’s natural 
resources and of assisting a young industry 
and p^lywoofl °° ^®occrB ^ compete with the enormous imports of 

foreign plywood that intensive research on 
veneers and plywood was inaugurated in the Wood Workshop 
Section, which is fitted out with an experimental quasi-commercial 
rotary veneer-cutting plant. (See Plate 8). Over sixty Indian 
timbers have already been tested to ascertain their suitability for 
utilitarian and decorative veneers and plywood, and much research 
has been done on glues. 


ITubottuee Msn Panellinq. 


Choice Indian 
lor interior work. 


woods 


The Wood Workshop Section has a working plant of- saw-mill 
machinery run on modem commercial lines, 
and an electrically driven plant of wood- 
working machines. Tests are made of the 
working qualities of all important Indian timbers. In these work- 
shops beautiful examples of furniture, cabinet-work, parquet fiooring 
and panelling are constructed and are displayed in the Institute’s 
museums, offices, library and boardroom (see Plate 1, Prontispiece). 
These examples should convince those in the industry of the tremen- 
dous possibilities for Indian timbers, and should arouse a desire on 
the part of Indian citizens for aesthetically furnished homes. 

The practical help and technical advice of the Officer-in-charge 
of Wood Workshops are available to all on any subject relating to 
the utilization of Indian timbers, sawmill constraotion and manage- 
ment, wood-worlcshop management (manual and machine) from 
designing and drafting to the finished product, and also on adhesives 
and veneer and plywood problems. 

Ho was, for example, responsible for the panelling of the^ whole 
- V ^ Legislative Assembly building at 
As^emWyBuild]n|!,^’' * Delhi in timbers, other than teak. 


.Letters 


were' received '^for the work 


rs of ebngrafiulationtand, apprebiai^n^ 
done liere; V 
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Section enabled them to correct their manufacturing methods and 
to produce a far better quality of plywood and a greater output 
than formerly. The Company found it -worth while sending their 
Manager to study tho manufacture of plywood at the Forest 
Research Xustitute. 


The Assam Railways and Trading Co. also made use of the 
services of the OfScer-in-oharge of Wood 
Assam firm saved Workshops and the measures recommended 
ea ess expen ire. were immediately productive when 

adopted in their plywood mill at Margherita. The Manager ex- 
pressed tho opinion : — 


“ that tho asaiotanoo gtvon waa ofimmonao value to thorn and that you did more 
good for tho company in tvo daya thon othore liad dono in four years. It is to 
your orodit that tho company has hoon saved ondloas futile expenditure. We fool 
very thankful and approcintivo indeed.*’ 


Measures for the control of insect pests of tho woods used by 
- both mills have been devised, which remove 
posts. one sonous reproach agamst Indian ply- 

wood by permitting sales under a guarantee 
of immunity from borers and also allo-wing stocks to be held for 
long periods -without anxiety. 


HEI.P GIVEN TO AiaMY Engineebs. 


Owing to tho bottom skids of army collapsible boats invariabty 
broaldng when tho boats are folded, the Officer Commanding tlie 
Sappers and Minors at Roorkoo sont one of tiicse boats to tho 
Forest Rosaroh Institute for examination. It was foimd that it 
was the design of the boat and not tho wood which wa.s at fault, 
and by a simple alteration in tho design, tho difficulty was overcome, 
and ^0 boats are now coinplctoly satisfactory. 


3 . 


RESEARCH ON FOREST PRODUCE OTHER 
THAN TIMBER. 


Numerous minor industries aro concomed with tho great variety 
of forest produce other than timber, e.g., sondalwood oil, cutch 
and katha ; rosha oil, lemon-grass oil, camphor, charcoal, rosin and 
turpentine .and other distillation products ; tans, dyes, drugs, 
spices, fibres, flosses and ediblo products. The Minor Forest 
Products Section collects information om.lhoso commodities and. 



,:iljey are’fiibundantlyfoimdf their constituents,- uses fTndicommcroia] 



r'A^’otuWp'clc' foif tlfe’^afiaAlI-'^df^'^ajj^ou^ no one' 
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Woods i'oe Matches. 

A list of Indian woods tested for match, manufacture has been 
published incorporating the results of trials made at the ITorost 
Besearch Institute and in Indian match factories. The list will 
be of groat use to the Indian match industry not only as regards 
present supplies of woods for match work, but also for starting 
plantations of suitable species. 

A PoBTABLE OhABCOAD KiLN. 

A portable charcoal lain (known as the ‘‘Erildln^’) was devised 
and made at the Forest Research Institute, l^plicas of this kiln 
are now used in two Indian States. The Forest Departments of 
the United Provinces, Bihar, Madras, Bombay, Central Provinces, 
North-West Frontier Province, Mysore and Bhopal and several 
charcoal contractors have recently been suppHed with scale di’anings 
of the kiln with a view to manufacturing similar kilns for use in their 
forests. Firms engaged in making coconut shell charcoal for gas 
masks are also interested in this kiln, which has several advantages 
over the type of kiln formerly used for charcoal maldng, '' 

CHEMIOAL RESEARCH. 

The chemical research, which is necessary for the isolation of pure 
products and is the background for industrial and applied research 
is undertaken by tho Biochemist. His work on marketable 
products from the raw materials of forest origin, such as fixed oils, 
fats, essential oils, gums, resins and drugs, has in many cases 
brought about their commercial exploitation. 

PbOMOTIOK of TuBPENTTEB and CdTOH JlAinJFAOTUBB. 


The establishment of the turpentine industry in India owes 


Turpentine. 


much to the pioneering work done in tho 
laboratories of the Forest Research Institute. 


The oil produced from chir wood in the early days of the industry 
had certain defects (stickiness and slow drying), which gave it an 
inferior position in the trade. Modifications of the distillation 
process were devised which have enabled factories to produce Indian 
turpentine that to-day compares very favourably with the best 
American and French grades. 


Experimental work on the manufacture of katha and outch 
A a khair wood resulted in the establish- . 

® ■ ment of ^a factory in tho United Provinces, 

and promoted the utilization of Acacia sundra for these products 
in south India. 


- Improvements in the country ” method of maldng katiiS) 

' which we^o devised at the Forest Research Institute have pro^duced 
mot ynly 'better katha but also catch equal in .value and quality;;^ 
'jo tk best Burma outch , under the> ‘‘country/’ 'method cutch 
. ivas "allowed to go to waste. \ ’ " 
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ABOVE ; A semi-commercial pulp and paper making plant in the 

PAPER PULP SECTION. 

BELOW : A Veneer Lathe in the WOOD WORKSHOPS. 

EQUIPMENT IN THE ECONOMIC BRANCH 





J^'orost Research and Indian Industry. 
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The presence in India of AriernUia, a plant ^vhic3l yields santo- 
iiine, was doubted a few years ago> but 
Santomno. systomatio search discovered comniorcially 

valaablo species in the nortli-west. As a result a factory for Uio 
-extraction of santonine is established in Kashmir, while the I’olitical 
Agency, Kurrara, obtains considerable revenuo fro7n the export of 
Artemisia to Europe. 

Indigenoi^s Urggp. 

Studies of tho chemistry and pharmacologj' of indigenous 
•drugs in collaboration with medical investigator.^ has placed in tho 
hands of doctors and pharmacologists now and more reliable 
remedies. 

When it was discovered that the allialoids in tho plattt, R^hcdtafi 

EpMrtaaMaTMiotet. ™ oonMitnliomlly similar U, adrrnalim). 

. ^ a valuable animal product, cjihedrme- 

bearmg species Avero sought for in Lidia and found to bo richer in 
ephodi’ine content than tlio ChincKo specie.*?, that at one time mot 
tho entire demand for this drug. India .and Baluehi'?tan now export 
large quantities of ephedra. 

the alkaloid, vasicine, isolated from the weed, 
Adhaioda v^ica, and tho determination of its Ihcrapeulic propor- 
ties has led to tho wide use of this drug by medical practitioners 
ana its manufacture by pharmaceutical linns in India. 

Oil Seeds and Lsseotioides. 

Investigatiom of the numerous oil-boaring seeds of forc-st 
plants have indicated their commercial importance in candle and 

3 nu’poso.s. and as iuicrmcamlc.s in 
f detergent. Arkiug from an 
msecticidos and Ii8h-poi.son8 made from vegetable 
m that dorris roote sufficiently rich in 

commercially exploitable 

PAPER P0LP. 

Ihe investigatiom? on bamboo cnri-icd out at tho Eorcsl Research 
ior wriliag Institute have helped the Indian nancr 

»«dprmh.„ar™. industry, ndiU thn^id of pr^oWom'^S 

writing and Drintitirr g^dually the mai'lcet of imported 

' tho f rW'.*" “’x™* 12.000 tom and 

_ jaa^maining praof," ^ ‘ 

now in n 

. in, a .0 noW iuC,i . and it is hnprd tJiit 
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Forest Research and Indian Industry. 

extent of about 18,000 tons per annum (of a value of over Bs. 25 
lakhs) will be very considerably reduced. The resulting increase 
in the consumption of bamboos is expected to be in the neighbour- 
hood of at least another 30,000 tons per annum. 

During the last four years five additional species of bamboos 
have been investigated at the Porest 
*** Eeseardi Institute to enable the paper mills 
in Bengal to have enough raw material for 
their growing requirements. The extended use of bamboos by the 
paper industry not only utilizes the hitherto unexploited forest 
resources of the country and augments the revenues of Government 
in several directions, but also helps to develop an important 
national industry which should grow still larger and more rapidly 
in the near future as a result of the spread of education among 
the masses, the rise in the general standard of living and the develop- 
ment of industries and commerce generally. 

Help pouPulp and Paper Industry. 

A number of problems and difficulties, inherent in the use of a 
. new raw material on a large scale, have 
Training apprentices. naturally cropped Up in the case of bamboos. 
The Forest Research Institute has undertaken to solve a number 
of these problems on behalf of the pulp and paper industry and is 
at present engaged on them. The semi-commercial pulp paper 
machine operated bj' the Section is illustrated in plate 8. Farther, 
in order to enable Indian paper mills to increase their efficiency, 
the Institute has also arranged to give periodically short courses 
of training to mill chemists and apprentices. A most successful 
course was held last year and was much appreciated by the Managing 
Agents of the mills concerned. 

Technical advice has also been given from time to time to some 
of the smaller mills such as the Upper India 
Special help for small Qouper Mills at Lucknow and the Andhra 
™ ** Paper IVIills at Rajahmundry, in order to 

improve the efficiency of these mills so as to enable them to increase 
then output of paper and improve its quality. For the establish- 
ment of a paper mill in Hyderabad State also, the bamboo supplies 

of the State wore fully investigated at the Forest Research Institute, 
and one of the State chemists made use of the Paper Pulp Section’s 
laboratories during the investigation. , ^ 

In recocnition of the CO* operation and help ofT^'rod to the 'tidusl' 

, by ’ ”6 Forest Research lufititute the Paper 
Inapsky’s contribution H- Ajssocintioii ,‘-ave'p,g?e&J to w*ntri- 
to rcsestch. , ^ ',jmally to the Ulotho Institute. 

The Slim has been frrther suppleihonted by e . '' j; from other 

firms which are not members of the AssdcifitiiiS ' .Is' gesture on 



Platfr 9. 


RIGHT : A portion of the 'graveyard' used for 
testing durability of timbers, natural and 
• treated. Offices of a Section of the Economic 
Branch in the background. 



ABOVE: 

One of the six museums. 
The TIMBER MUSEUM 
maintained by the Forest 
Economist. 


ABOVE : Cages for the study of the life-histories of forest Insects 
in the INSECTARY of the Forest Entomologist. 
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the part of the paper mills is iti itself sufiScieiit to show that the 
work of the Institute is appreciated and is of commercial value to 
the pulp and paper industry. 

Horai! Demand jtob Cheap Papers. 

» 

The investigations on bamboos have hitherto been confined 
to their utilization for the manufacture of 
Bamboo for cheap better grades of writing and printing 

papers. The Forest Research Institute is 
now turning its attention towards the utilization of bamboos for 
the production of the cheaper varieties of papers such as news- 
prints, paclcing and wrapping papers, and boards of various kinds, 
none of which are at present manufactured in this country. These 
products constitute more than 80 per cent, of the total imports 
and about 64 per cent, of the total yearly consumption of paper 
and boards, and the value of the annual imports is about two crores 
of rupees. It is, therefore, important that India should be able 
to produce most of those products and bo independont of a large 
proportion of the foreign imports. The equipment necessary for 
conducting the experiments is expected to arrive towards the end 
of the year. 


SaVINO OERs. 3 LAKHS A YeAB. 

In addition to bamboos, grasses and other raw materials also 
have a place in the programme of the Paper 
Sabai grass. Section. The application of the 

“ Fractional process,” developed at the Forest Research Institute,, 
to sabai gi’ass, which has been used by the Indian Paper Mills, 
for the last 46 years, has effected substantial savings in the use of' 
chemicals, On an average annual consumption of about 25,000 
tons of sabai grass this new process represents a saving of’ about 3, 
lakhs of rupees per annum. 

A process has also been developed for the use of uUa grass- 
which grou^ plentifully in the United Pro- 
Tjlla grass, vinccs and for which no use has been found 

so far. The extended use of grasses, and other materials like flax 
waste and bagasse (crushed sugar-cane) which have also been tested 
at the Dehra Dun Institute, is important for the growth of the paper 
industry in provinces lilco the United Provinces, the Punjab; Sind 
and the Central Provinces, where, -bamboo is not- readily available 
at cheap prices, ■ ' " 


Artutioial Silk. 

Ahothor interesting line of work is that referring to experiments 
in progress .at the Fort we Rcsearoh Institute to purify bamboo for 
use’ in .the productior of ^‘hbroi” a staple fibre like’ the “ ril^on ” 
' produced from wood pulp . FncburSgmg results have beon_6btoined 
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so fat and it is hoped, should funds be available, to obtain a small 
experimental plant for Iho production of “ fibro ” from bamboo 

Tfnfnrn nt flhrn S^aSS pulpS. Of latO, “ fiblO " llUS 

become a keen competitor with long-staple 
cotton and wool, and may alter the complexion of tho textile in- 
dustry in India and elsewhere. Jl can be mixed with short staple 
Indian cotton, and many mills in Bombay and Ahmedabad have 
made .successful experiments in the spinning and weaving of this 
new m iterial. Tho Bombay Mill Owners’ Association have recently 
requss ted tho Tariff Board to recommend to Government tho removal 
of tlic import duty on “ fibro ” so as to permit its wido use in this 


coimtry, since , as they represent, the foreign imports of textiles 
manufactured from “ fibro ” constitute a very serious potential 
danger to tho indigenous cotton industiy. Should the production 
and use of “ fibro ” become ■widely established in India, it "would 
not only do away with tho necessity of increasing the cultivation 
of long staple cotton or of importmg it from abroad, but would 
enable India to bo solf-sufficiont in regard to its raw materials for 
the textile industry, and would also open up fresh avenues for tho 
extended use of the forest products of tho country. 


Conclusion. 

Tho instances of jjracticnl achievements in fore.st research given 
in tho foregoing narrative do not all pretend to bo of spectacular 
financial importance : they have boon chosen rather to illustrate 
tho great variety of contaete made b}' tho Forest Research Institute 
wdth tho industrial public and with other government departmonts 
in India. It is evident that these contacts result in mutual gain — 
sometimes large, sometimes small. But whether the immediately 
visible results of research appear groat or small, it is incontestable 
that the problems investigated by the team of specialists at 
Dahra Dun arise from wide-spread demands for Jcnow'lodge that 
only scientific research can proridc. 

The narrative is necessarily a summary. Those who wish for 
full details on any subject will find them in the technical papers 
written by the staff of the Institute ; they amount to over seven 
hundred and are published in Qiq Indian Forest Records And BvUe- 
4ins, the Indian Forester and in other scientific journals or as 
^(^separato handboolcs. Government hopes that tho industrial public 
^11 continue ■fcb make free use of the facilities available at tho Forest 
•Hesoai’ch Institute. 

Enquiries should be addressed to ; — 

The President, Forest Research institate, 
New Poresl P. 0., Debra Dun; 

United Provinces* 

GI?D--156 FRt & Coll. D, Dun-S3— J^-U-SO-S.OOO. 




